The discourse characteristics of two female patients with dementia are described -one patient with a cortical dementia of Alzheimer's type and one patient with a classical subcortical dementia of Progressive Supranuclear Palsy. Distinct patterns of breakdown were observed and related to an explanatory model. Implications of the findings for differential diagnosis are discussed and the neurological representation of the pragmatic level of language is considered.
INTRODUCTION
The role of the language pathologist in the area of dementia has been increasingly acknowledged during the past few years particularly in the field of differential diagnosis. Language and communication testing thus forms an important part of the diagnostic battery for dementia. Dementia may be broadly defined as a "condition of chronic progressive deterioration of intellect, memory, personality and communicative function resulting from organic brain disease" (Bayles 1984) . J Various types of dementia have been identified. Among the most common classification schemes is the subdivision of dementia into cortical and (subcortical types depending on the anatomic site of lesion (Albert 1978; Cummings & Benson 1984) . This classification has been a division of some controversy and will be the focus of the present paper. Essentially cortical dementia refers to the cluster of symptoms arising from damage to cortical areas and resulting in symptoms such as apraxia, memory impairment and aphasia (Cummings & Benson 1984) . As such, this type of dementia is traditionally measured by standard cortical, neuropsychological and language tests.
The most classic example of a cortical dementia is Dementia of Alzheimer's type (DAT) which is characterized by cortical atrophy particularly in the frontal, parietal and temporal lobes as well as ventricular dilatation. Microscopically the presence of neuritic plaques, neurofibrillary tangles and areas of granulovacuolar degeneration in the temporal lobe and hippocampus are indicative of DAT (Schneck, Reisberg & Ferris 1982) . Resulting symptoms as formally specified in DSM III of the American Psychiatric Association (1980) include intellectual dysfunctions sufficient to interfere with social behaviour, memory impairment and at least one of the following: personality change, impairment in abstract thinking, poor judgment and aphasia, apraxia or agnosia.
Subcortical dementia results form involvement of the thalamus, basal ganglia and the rostral brain stem nuclei (Albert, Feldman & Willis 1974; Cummings & Benson 1984) with relative sparing of the cerebral cortex. The pattern of dementia involves a slowness of mental processing, forgetfulness, impaired cognition, apathy and depression and an impaired ability to manipulate acquired knowledge. Language symptoms have been documented as being mild or indistinct (Obler & Albert 1981; Cummings & Benson 1984) . traditional neuropsychological measures are less sensitive to subcortical dysfunction. Cited examples of subcortical dementias include Parkinson's disease, Huntington's disease and Progressive Supranuclear Palsy (PSP). The latter condition is considered to be the best example of a subcortical degenerative process in which dementia is a consistent finding (Kristensen 1985; Cummings 1986 ). This disease entity is characterized by supranuclear opthalmoplegia, pseudobulbar palsy, axial rigidity and dystonia, dysarthria, dysphagia and a mild, slow progressive dementia (Albert 1974; Kirstensen 1985; Maher & Lees 1986 ). sion of dementias into cortical and subcortical appears "perplexing and premature", because of the overlap of symptoms and the anatomical connection between cortical and subcortical areas, (Mayeux, Stern, Rosen & Benson 1983; Maher, Smith & Lees 1985; Pillon, Dubois, Lhermitte & Agid 1986 ) recent writers continue to explore the possibility of discrete clinical profiles (Freedman 1984; Cummings 1986; Huber, Shuttleworth, Paulson, Bellchambers & Clapp 1986) . Table I illustrates the similarities and differences between the two types of dementia investigated in the present study and highlights the basis of this debate. Cummings (1986) in an excellent review article on subcortical dementia, suggests that cortical and subcortical abilities can be categorized as instrumental and fundamental functions respectively. Instrumental functions are the most highly developed of human abilities and depend on phylogenetically recent and ontogenetically late developing structures. Instrumental abilities include language praxis, perceptual recognition, memory and calculation and depend on the integrity of discrete cortical regions. Abnormalities of these functions produce deficits associated with cortical dementias including aphasia, apraxia, agnosia, amnesia and acalculia.
Fundamental functions are essential for survival and emerge early in ontogenetic and phylogenetic development. These functions which include arousal, activation, attention, sequencing, motivation and mood are less discretely neurologically organized and involve subcortical structures (basal ganglia and thalamus) that interconnect widely with the cerebral cortex. Abnormalities of fundamental functions produce the cardinal features of subcortical dementia including deficits in information processing, mood, cognition and motivation.
Inter-etiologic comparison of subcortical and cortical dementia allows one to observe the effect of such fundamental functions versus instrumental functions on communication skills. Bayles and Kaszniak (1987) feel that further inter-etiologic comparison is needed especially within the realm of language and communication. This becomes particularly important when considering possible differential treatment options. Systematic attempts to describe language disturbance in dementias have been rare and results are often contradictory, probably because the traditional aphasia measures which have been utilized are insensitive to pertinent discourse features of dementia (Appell, Kertesz & Fishman 1982) . Other aspects studied include: confrontation naming, receptive vocabulary, word association, reading comprehension, sentence judgment and correction, pantomime recognition, and verbal fluency (Bayles & Kaszniak 1987) .
Such studies, most often conducted on parties with cortical dementias, generally conclude that while syntactic and phonologic levels of language remain relatively unaffected particularly in early stages, the semantic and pragmatic levels of language are most often affected. This has been particularly noticeable in the studies undertaken on discourse dimensions (eg. Bayles & Tomoeda 1983; Horner & Royall, 1985) . Discourse is a particularly sensitive indicator of social and cognitive competence and seems to be implicated in all types and phases of dementia. Little research on the discourse level exists particularly in subcortical dementia.
CLINICAL INVESTIGATION

Patients
Two female patients with dementia of moderate severity were used in the study:
Patient with DAT (Patient A)
A was seen at the University Speech and Hearing Clinic at the age of 56 years. She first noticed difficulties in certain cognitive functions three years previously. She reported a lack of concentration, memory and a degree of disorientation. She had a series of neurological and neuropsychological assessments both locally and overseas which revealed generalized brain atrophy with no significant focal abnormalities, but large ventricles with enlargement of the sulci. There was no evidence of endocrine or metabolic disease. The condition was diagnosed as presenile dementia of the Alzheimer's type. No family history of any neurological disease was reported and there was no history of alcohol or drug abuse. Premorbidly, A was an intelligent lively person, educated at a tertiary level and running her own business.
Initial diagnostic testing on an aphasia battery revealed a mild slurring pattern of articulation especially on more complex words or words containing blends or fricatives; on receptive language tasks she showed difficulties with complex material; severe word finding difficulties in expressive language affecting flow, severe dyslexia, dysgraphia and acalculia. Self-correction behaviour was evident during test performance. Details 0f the neuropsychological assessment are not available, but the neurological report revealed a typical pattern of memory, visuospatial and cognitive deficits.
Patient with PSP (Patient B)
Β was 64 years old when referred for a speech and language assessment. Her disease onset was six years previously and presented with slight personality changes, frequent falls, and reduction in rate and volume of speech. At this time, Alzheimer's disease was posited, but four years later after further deterioration in physical, psychological'and speech status, together with dysphagia, PSP was diagnosed. A medical examination revealed /marked akinesia of trunkal movements, axial rigidity and dystonia in extension. Supra; nuclear opthalmoplegia, palsy of vertical eye movement and restricted lateral gaze were present. Facial features were stiff and immobile with lack of facial expression. These features are in accordance with characteristics of PSP as described by a number of authors, (Jonati & Appell 1984; Kristensen 1985 , Izzo, Dilotenzo & Roth 1986 ). CAT scans with contrast revealed a moderate widening of the corticosubarachnoid channels, specifically in the posterior fossa, together with some atrophy in cortical and cerebellar areas. Compression of the lateral ventricles and dilation of the quadrigeminal cistern were present. This-is in accordance with findings by Ruberg et al. (1985) . Extensive neuropsychological testing showed a mild level of dementia, involving an early intellectual concretism, impaired concentration, intact immediate memory and an impairment of recent verbal and nonverbal memory. Certain features of a cortical dementia were also present via involvement of the frontal lobe. This was evident in signs-of perseveration, reduced word fluency and the dissociation between thought and action.
On an aphasia battery she revealed unintelligible speech due to a severe dysarthria. Receptive language was primarily intact. She used telegrammatic expressive language with Claire Penn, Beulah Sonnenberg and Yael Schnaier limited use of complex sentences. Perseveration of words and phrases was evident. There was a breakdown in word fluency, flexibility and speed of word retrieval. Very little awareness of test performance seemed evident (no selfmonitoring). Severe dysgraphia was present.
Details of subject characteristics and performance on standard tasks are presented in table II. 
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Assessment
In addition to the standard battery of language and neuropsychological tests, an analysis of both patients within a conversational framework was undertaken. The results on standard measures are summarized in table II and will not be described in detail here.
The focus of this paper will be on communicative testing. The method of analysis was the PCA originally devised by Penn (1985) to characterize the communicative performance of adult aphasics and is described in detail elsewhere (Penn, 1988) . The 6 communicative components identified by the PCA are as follows:
A Response to interlocutor Β Control of semantic content C Cohesion D Fluency Ε Sociolinguistic sensitivity F Nonverbal communication Penn (1988) found that aphasic patients could be differentiated with regard to the relative retention of each of these components and such a profile is useful in characterizing communicative impairments of other neurological populations, eg. CHI (Irvine & Behrmann 1986 ) and right hemisphere patients (Friedman 1986 ).
Appropriate -r
Mostly Appropriate
Some Appropriate
/ / Mostly Inappropriate
Inappropriate -
Returning to the instrumental-fundamental distinction proposed by Cummings (1986) , it would appear that this scale may be sensitive to both these functions in that global aspects such as sociolinguistic sensitivity, non-verbal communication and overall fluency seem more closely linked to fundamental functions, while specific features of the lin-guistic message in scales A (response to interlocutor); Β (control of semantic content); C (cohesion) seem more sensitive to instrumental functions such as language and memory.
The communication of both patients was examined in an interactive framework with familiar conversational partners, the topic of conversation being on everyday events. Global ratings on a 5-point rating scale of appropriateness were made by two trained graduate language pathologists in terms of each of the categories using 15 minute videotaped samples. Results are presented in figure 1 and profiles appear in appendices A and B.
RESITT.TS
It was clear that there were marked differences on the PCA with respect to the profile and communicative characteristics between Patients A and B. On the whole, Patient A was construed to be more pragmatically appropriate in that, despite linguistic problems such as word finding difficulties and comprehension defects, she seemed an easy communicative partner, aware and compensating with excellent strategies for communicative interchange. On the other hand, Patient Β seemed an unwilling an unmotivated partner whose interactions were largely elicited and restricted, with poor conversational flow. Detailed communicative profiles of each patient will now follow.
KEY:
O-A (DAT) X Β (PSP)
Patient A (DAT)
Patient A's response to the interlocutor was felt to be mostly appropriate. She showed a willingness to respond to input and while often reliant on the interlocutor for the initiation of the topic, was able to proceed in the conversation. On oc- Vol. 35, 1988 casion, her specific comprehension defect accounted for inappropriate responses but self correction took place. Scale Β (Control of semantic content), was frequently judged inappropriate. Topic initiation and shift and completion of ideas was often judged inappropriate. A number of incomplete phrases appearing in her transcript related strongly to her word fining difficulties resulting in a lack of accuracy and specificity, eg. "What's his name? He's got all the hotels. I know so well... He goes around with the blonde girl." Such problems reflect also in scale C (Cohesion), where little sentence embedding was observed. However, linking devices, eg. pronouns were present. No agrammatism was observed.
Patient A's fluency behaviours were judged to be mostly appropriate and seemed linked to the word-finding difficulties which manifested in filled pauses and incomplete phrases.
Sociolinguistic sensitivity was judged to be mostly appropriate. She proved to be an extremely entertaining interlocutor with evidence of humour, reference to her conversational partner and self correction. She demonstrated good control of direct speech as well as a number of comment clauses, eg. "I know the name so well. Now you see, it shouldn't have gone out of my mind."
Non-verbal communication strategies such as gesture were used to support verbal behaviour and in fact served as a compensation yielding additional information. She had animated facial expression; used gesture and tone of voice. Occasional slowing of rate was noticed -possibly related to the mild dysarthria which manifested particularly in the production of blends.
Patient Β (PSP)
On scale A (response to \interlocutor), Patient Β also performed at a level of mostly^ appropriate. It should be noticed, however, that she was heavily reliant on the interlocutor for topic initiation and maintenance and her response^ were restricted to short replies for, pg.
T: Did he send in his dig team? Ρ: I don't know. Yes. T: Jean and Robbie were the main diggers. P: Yes. T: Did Rev go with you? P: No.
This aspect was reflected particularly in scale Β (control of semantic content) where topics such as topic initiation and shift were judged inappropriate. In contrast, however, to Patient A, lexical choice and idea completion were appropriate.
Little opportunity to judge cohesion (scale C) was available due to lack of spontaneity. However, | it seemed to be relatively unimpaired in that there was appropriate use of aspects such as tense and ellipsis. A number of nonfluencies were present in her conversational speech and were judged on occasion to interfere with communicative flow. In particular, pauses were felt to be lengthy, possibly related to the dysarthric element. Very few examples of aspects linked to social sensitivity were evident. Not observed were polite forms, reference to interlocutor, place holders, comment clauses, humour and control of direct speech. Generally the patient showed a general lack of interest and motivation in conversation, linking closely to the picture of adynamia described by Luria (Botez, Lucours & Berube 1983) . Non-verbal communication was extremely impaired and judged consistently inappropriate, particularly vocal aspects relating to intensity, pitch, rate, intonation and quality. These are a direct reflection of her severe mixed dysarthria. Non-verbal aspects were also related to the physical components of the disease, for example difficulties in lateral gaze.
DISCUSSION
The results indicated that both patients, with dementia of different etiologies, show a range of linguistic and communicative deficits. The pragmatic sequelae of the different disease processes and their outcomes (eg. dysarthria in Patient B) are different and allow one to hypothesize as to the relationship between fundamental and instrumental processes on the one hand and components of pragmatics on the other. Despite specific linguistic deficits, Patient A was more communicatively appropriate than Patient Β and the severity of deficits appears more marked for Β than A. This appears to be related primarily to a disruption of the fundamental aspects of motivation, mood, timing and arousal. Hence, while Patient A is motivated and alert in the communicative situation and focuses on maximizing communication flow and compensating for her deficits, Patient Β has a basic deficit at the level of arousal which in turn influences more instrumental (linguistic) components of the interaction. Albert et al. (1974) have hypothesized that the basic disorder in subcortical cases is one of arousal, timing and activation and this seems to be the essential feature differentiating it from the cortical pattern in Patient A.
The results of this study suggest that the area of language use is a complex and multidimensional one involving the operations of many different systems. ι Figure 2 represents schematically the hypothesized relationship between fundamental and instrumental processes and their possible pragmatic counterparts. ι In the area of topic control, for example, certain elements may be viewed as reflecting competence on a fundamental level while other aspects seem to be linked to an instrumental level. Topic initiation and shift seem more closely linked to fundamental processes in that arousal and initiative are prerequisites for such skills. Lexical specificity and sequencing seem more closely associated with instrumental processes, because they depend on linguistic competence.
At the level of communication therefore it appears that the cortical-subcortical differentiation seems to hold some validity. Whereas results from other research (eg. Bayles and Tomoeda 1983) suggest that the cortical patient-is more impaired in certain pragmatic tasks (eg. judgment of a literal sentence) than some subcortical dementias such as Parkinson's and Huntington's cases, the present study confirms the suggestion that PSP is a type of subcortical dementia with a consistent intellectual deficit and which gravely affects the pragmatic level of language. The relatively widespread nature of the lesion in contrast to other subcortical dementias seems to provide an explanation for this (Cummings 1986) . A clear connection to frontal lobe symptomatology is seen in this case as in all documented cases of PSP which has important implications for the language pathologist in terms of differential diagnosis.
Many of Patient B's symptoms and neurologic manifestations seem similar to traditional descriptions of dynamic aphasia as described by Luria and Tsvetkova (1970) . They viewed the fundamental disturbance in dynamic aphasia as one affecting inner language and the predicative function. The initial idea of the action is present but the patient is unable to programme the action. The patient remains lacking/in spontaneity and there is a major, usually global, decrease in physical and intellectual activity. Authors such as Botez et al. (1983) suggest that these symptoms are similar to those resulting from a lesion of the convexity of the frontal lobe. Such patients demonstrate a lack of initiative and drive. It is clear that the differences between dynamic aphasia and subcortical problems are not easy to observe and, given the rich anatomical connections (through the reticular activating system) between the frontal lobe and the subcortical areas (Albert, 1978) it is possible that in some patients traditionally labelled as "dynamic aphasia" particularly in the presence of dysarthria and motor signs, the lesion may be more subcoritcal. The writers are in agreement with Cummings (1986) who suggests, that terms such as "frontalsubcortical systems disorder" might more accurately reflect the realm of anatomic, metabolic and neurochemical dysfunction found in this group of conditions. Aside from the role in differential diagnosis, the language pathologist plays a critical role in the management of cortical and subcortical dementias (Bayles, 1986) . Despite very poor ultimate prognosis, the role of the environment in dementia is felt to be particularly important. Both subjects in the present study were in a most supportive and understanding environment which in Patient A's case (like that of the patient with Pick's disease described by Holland, McBurney & Reinmuth 1985) would seem to contribute to the surprisingly spared pragmatic skills despite severe semantic and intellectual deterioration. Patient B, however, because of the severe physical concomitants of the disease and its effects on the fundamental processes, seemed unresponsive to environmental manipulation and therapy.
The role of the speech and language pathologist is that of information and support and from a communication framework, facilitating, maximising and adapting compensation behaviour both in the patient and in the family (Bayles 1986 ).
Clearly the type and intervention is determined by etiology and stage of dementia and will differ if fundamental as well as instrumental processes are involved. For example, Patient A responded well to a compensatory strategy paradigm which encouraged maximizing communicative performance. Patient B, however, was unresponsive to such efforts and environmental intervention was seen to be the most appropriate strategy.
The fundamental-instrumental dichotomy might perhaps have useful application to the treatment of other communicative disorders.
As with other neurogenic language disorders, the pattern of impairment in different diagnostic groups of dementia provides important implications for language organization in the brain.
Unlike other levels of language, eg. phonology, syntax and semantics, pragmatics seems to have much more generalized representation and depends on both cortical and subcortical integrity: "Pragmatic processing, like semantic, depends on conscious processing and results from the operation of other mental systems, among them perception, attention and abstraction" (Bayles, 1985) . 
